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Amendments to the Claims! This listing of claims will replace all prior versions, and listin gs, 
of claims in the application 

Listing of Claims: 

1. (Currently Amended) A lens-attached light-emitting element comprising: 

a light-emitting element having a light-emitting area on a semiconductor substrate.t_the 
lioht-emittina area having a shaoe including a pluralitv of lin e segments and one or more 
intersections of line segments : 

an antireflection film covering the light-emitting area; and 

a lens formed on the surface of the antireflection film on the light-emitting element^ 

wherein the lens comprises a cvlindrical portion disposed on each of the line segments of 
the lioht-emitting area an d a soherical portion disposed on each of the one or more 
intersections of line segments of the lioht-emitting area. 

2. (Currently Amended) The lens-attached light-emitting element according to 
claim 1, wherein 

the lens is a composite lens cons i sting of adjacent l y arranged plural ports of spher i cal 
lens, each center of the spherica l l onscs be i ng on the l ine i mag i ned by fasten i ng the pos i t i ons 
where l ight i ntens i ty Is max i mum i n the l i ght cm i saion area, or on the positions neighbored to 

a compos i te l ens cons i st i ng of adjacent l y arranged p l ura l parts of cy l indr i ca l l ens, each - 
cy l indr i cal l ens hav i ng an ax i s a l ong the li ne, or 

a composite lens consisting of adjacently arranged plural parts of spherical lens and 
plural parts of cylindrical lens. 

3. (Currently Amended) The lens-attached light-emitting element according to 

claim 2, wherein 

the Itfte -shape is an approximately U-shaped polygonal line consisting of three Mne 
segments, and 
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tlie composite lens is composed of four parts of spherical lens, each center of the 
spherical lenses being on the both ends of each segment or the neighborhood of the both ends, 
and three parts of cylindrical lens each having an axis parallel with the segment, the four parts 
of spherical lens and three parts of cylindrical lens being adjacently arranged. 

4. (Withdrawn) The lens-attached light-emitting element according to claim 2, 
wherein 

the line is an approximately U-shaped polygonal line consisting of three segments, and 

the composite lens is composed of adjacently arranged three parts of spherical lens, 
each center of the spherical lenses being on the neighborhood of the intermediate position of 
each segment. 

5. (Original) The lens-attached light-emitting element according to claim 2, 3 or 4, 
wherein the composite lens is made of resin. 

6. (Original) The lens-attached light-emitting element according to claim 5, wherein 
the antireflection film is one-layer film, and the refractive index thereof has an intermediate 
value between that of the light-emitting area and that of the resin forming the composite lens. 

7. (Original) The lens-attached light-emitting element according to claim 6, wherein 
the antireflection film consists of silicon nitride. 

8. (Currently Amended) A lens-attached light emitting element comprising: 

a light-emitting element having a light-emitting area , the iiaht-emittina area having a 
shape including a plurality of line seg ments and one or more intersections of line segments: and 

a composite lens provided on the light-emitting element; 

wherein the composite lens consists of adjacent l y arranged plura l parts of spher i ca l l ens, 
each contor of the spher i cal lenses being on the li ne i magined by fasten i ng tho pos i t i ons where 
l ight i ntensity is maximum in the l i ght om i ss i on area, or on the pos i t i ons ne i ghbored to the l i ne, 

a composite lens cons i st i ng of odjaccntly arranged plura l parts of 

cy li ndr i co l lens, each cy l indr i col I ons hav i ng an ax i s a l ong the li no, 
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or a compos i te l ens consist i ng of adjoccnt l y arranged p l ural ports 

nf n nphPr i rn I i nnr. nnri p l um ! pnrtr. of cy li ndr i ca l I cns a cylindrical portion disposed on 
each of the line segments of the liaht-emittina a rea and a spherical portion disposed on each of 
the one or more intersections of line segments of the light-emitting area . 

9. (Currently Amended) The lens-attached light-emitting element according to 
claim 8, wherein 

the tine -shaoe is an approximately U-shaped polygonal line consisting of three line 
segments, and 

the composite lens Is composed of four parts of spherical lens, each center of the 
spherical lenses being on the both ends of each segment or the neighborhood of the both ends, 
and three parts of cylindrical lens each having an axis parallel with the segment, the four parts 
of spherical lens and three parts of cylindrical lens being adjacently arranged. 

10. (Withdrawn) The lens-attached light-emitting element according to claim 8, 
wherein 

the line is an approximately U-shaped polygonal line consisting of three segments, and 

the composite lens is composed of adjacently arranged three parts of spherical lens, 
each center of the spherical lenses being on the neighborhood of the intermediate position of 
each segment. 

11. (Original) The lens-attached light-emitting element according to claim 8, 9 or 10, 
wherein the composite lens is made of resin. 

12. (Original) A lens-attached light-emitting element array, comprising a plurality of 
lens-attached light-emitting elements arranged in a straight line, the lens-attached light- 
emitting element being recited in claim 1 or 8. 

13. (Original) The lens-attached light-emitting element array according to claim 12, 
wherein the light-emitting element is a light-emitting diode. 
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14. (Original) The lens-attached light-emitting element array according to claim 12, 
where the light-emitting element is a light-emitting thyristor. 

15. (Original) A self-scanning light-emitting element array, comprising a lens- 
attached light-emitting element array recited in claim 14. 

16. (Currently Amended) A method for manufacturing a lens-attached light-emitting 
element, comprising the steps of: 

(a) preparing a light-emitting element array substrate; 

(b) preparing a glass substrate; 

(c) forming a etching stopper film on the glass substrate; 

(d) forming an opening array in the etching stopper film; 

(e) forming a recess arrpy an array of recesses in the glass substrate under the opening 
array by wet etching , each recess having a shape including a plurality of line segments and one 
or more intersections of line segments, each recess including a cylindrical concavity disposed on 
each of the line segments of the recess and a sp herical concavity disposed on each of the one or 
more interse ctions of line segments of the recess; 

(f) fabricating a moid by removing the etching stopper film on the array of recesses#te 

(g) coating a photo-curing resin on the surface of at least one of the recess 
array recesses of the mold and the light-emitting element array substrate; 

(h) contacting the mold and the light emitting element array substrate to each other 
with sandwiching the photo-curing resin therebetween and pressing to each other develop the 

photo-curing resin therebetween; 

(i) irradiating light to the photo-curing resin from the side of the mold to cure the 
photo-curing resin at the portion where the etching stopper film is previously removed; 

(j) separating the mold from the light-emitting element array substrate; and 



Page 5 of 18 



Appln. No.: 10/562,655 NSG-258US 

Amendment Dated March 16, 2010 

Reply to Office Action of December 24, 2009 

(!<) removing the uncured photo-curing resin on the light emitting element array 
substrate by cleaning. 

17. (Withdrawn) A method for manufacturing a lens-attached light-emitting element, 

comprising the steps of: 

(a) preparing a light-emitting element array substrate, the predetermined portion 
thereof being masked by a tape; 

(b) preparing a glass substrate; 

(c) forming a etching stopper film on the glass substrate; 

(d) forming an opening array in the etching stopper film; 

(e) forming a recess array in the glass substrate under the opening array by wet 
etching; 

(f) fabricating a mold by removing the etching stopper film on the recess array; 

(g) coating a photo-curing resin on the surface of at least one of the recess array of the 
mold and the light-emitting element array substrate; 

(h) contacting the mold and the light emitting element array substrate to each other 
with sandwiching the photo-curing resin 

therebetween and pressing to each other develop the photo-curing resin therebetween; 

(!) irradiating light to the photo-curing resin from the side of the mold to cure the 
photo-curing resin; 

(j) separating the mold from the light-emitting element array substrate; and 

(k) peeling off the tape from the light-emitting element array substrate to remove the 
uncured photo-curing resin on the tape. 
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18. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, wherein the predetermined portion is a portion including a 
bonding pad. 

19. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, wherein the tape is a both-side adhesive resin tape, on both 
side thereof an adhesion being provided, an adhesion on one side thereof loosing its 
adhesiveness when light is irradiated. 

20. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, 18 or 19, wherein 

the step (a) including, 

preparing a second glass substrate, 

drawing a masking pattern on the surface of the second glass substrate, 

pasting the both-side adhesive tape to one surface of the second glass substrate, 

cutting out the both-side adhesive tape along the masking pattern to remove 
unnecessary portion not to be used as a mask, 

pasting the second glass substrate to the light-emitting element array substrate with the 
both-side adhesive tape being opposed thereto, 

loosing the adhesiveness between the second glass substrate and the both-side adhesive 
tape by irradiating light from the side of the second glass substrate to remove the second glass 
substrate. 

21. (Previously Presented) The method for manufacturing a lens-attached light- 
emitting element according to any one of claims 16-19, wherein the shape of each opening of 
the opening array is approximate U-shape. 

22. (Cancelled) 
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23. (Original) Tlie metfiod for manufacturing a lens-attached light-emitting element 
according to claim 16, further comprising the step of coating a mold releasing agent on the 
surface of the recess array after the step (f). 

24. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16, wherein the step (i) includes the step of making ultra violet or visible 
light to approximately collimated light and irradiating the collimated light approximately 
perpendicular to the glass substrate. 

25. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16, wherein the etching stopper film is a Cr film, and the glass substrate is 
wet etched by a hydrofluoric acid based etchant. 

26. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16, further comprising the step of cutting the light-emitting element array 
substrate after the step (k). 

27. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, further comprising the step of coating a mold releasing agent on 
the surface of the recess array after the step (f). 

28. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, wherein the step (1) includes the step of making ultra violet or 
visible light to approximately collimated light and irradiating the collimated light approximately 
perpendicular to the glass substrate. 

29. (Withdrawn) The method for manufacturing a lens attached light-emitting 
element according to claim 17, wherein the etching stopper film is a CR film, and the glass 
substrate is wet etched by a hydrofluoric acid based etchant. 

30. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, further comprising the step of cutting the light-emitting element 
array substrate after the step (k). 
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31. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16 or 17, wherein the light-emitting element array substrate is a light- 
emitting diode array substrate. 

32. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16 or 17, wherein the light-emitting element array substrate is a light- 
emitting thyristor array substrate. 

33. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16 or 17, wherein the light-emitting element array substrate is a self- 
scanning light-emitting element array substrate. 

34. (Original) The method for manufacturing a lens-attached light-emitting element 
according to claim 16 or 17, wherein the light-emitting element array substrate includes an 
antireflection film covering the light -emitting area of each light-emitting element. 

35. (Currently Amended) The method for manufacturing a lens-attached light- 
emitting element according to claim 16, wherein 

the lens is a compos i te l ens cons i st i ng of adjacent l y arrongcd p l ura l parts of spherica l 
<e ns, each center of the spher i ca l lonsGS be i ng on the l ine i mag i ned by fasten i ng the posit i ons 
where li ght i ntensity i s max i mum in the li ght cm i oo i on area, or on the pos i t i ons neighbored to 

a compos i te I ons cons i st i ng of adjacent l y orrongcd plural parts of cy li ndr i ca l l ens, each 
cyl i ndr i ca l l ens giv i ng an axis a l ong the li no, or 

a composite lens consisting of adjacently arranged plural parts of spherical lens and 
plural parts of cylindrical lens. 

36. (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 17, wherein 

the line is an approximately U-shaped polygonal line consisting of three segments, and 

the composite lens is composed of four parts of spherical lens, each center of the 
spherical lenses being on the both ends of each segment or the neighborhood of the both ends. 
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and three parts of cylindrical lens each having an axis parallel with the segment, the four parts 
of spherical lens and three parts of cylindrical lens being adjacently arranged. 

37, (Withdrawn) The method for manufacturing a lens-attached light-emitting 
element according to claim 16 or 17, wherein 

the line is an approximately U-shaped polygonal line consisting of three segments, and 

the composite lens is composed of adjacently arranged three parts of spherical lens, 
each center of the spherical lenses being on the neighborhood of the intermediate position of 
each segment. 
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